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@ Pharmaceutical composition of vitamin E and acetylsalicyiate for treatment and prevention of 
atherosclerosis. 



@ The current invention involves a new treatment 
for human atherosclerosis. It concerns prinnary as 
well as secondary prevention of atherosclerosis by a 
pharmaceutical composition of vitamin E and acetyl- 
salicylate. The developnnent of atherosclerosis is 
suppressed at three different levels using this par- 
ticular connposition : 1) reduction of oxidation of LDL, 
in vivo, by vitannin E, 2) stabilization of endothelial 
^ cellmennbranes by vitannin E making these cells less 
^ vulnerable to oxidation and 3) the anti-platelet action 
1^ of acetylsalicyiate which prevents platelet aggrega- 
(V) tion, thrombus formation and cytokines release 
«" which decreases Inflammatory reactions and 
0j smooth-muscle-cell proliferation. An accidental ad- 
CO vantage of the composition Is the relatively small 
CO 

o 

UJ 



amount of acetylsalicyiate that is needed when com- 
bined with vitamin E. This is quite important in view 
of the dose-dependent side-effects of acetylsalicy- 
iate. For these reasons, the composition can be 
expected to be effective and safe. It can be used 
widely against atherosclerosis and should be consid- 
ered an additional weapon against atherosclerosis 
along with the reduction of known riskf actors such as 
hypertension, smoking, hypercholesterolemia and 
diabetes mellitus. The composition is designed to 
treat and/or prevent diseases arising from athero- 
sclerosis such as angina pectoris, myocardial infarc- 
tion, transient ischemic attacks, stroke and 
claudlcatio intermittens. 
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FisuK 1 : Schematic linkage between athervscierosis, risk factors and endothelial injury. The 
astenx relate to the beneficial side of action oftlte pftiemaceuticai composition of vitamin 
E and acetylsalicylate. 
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The current invention involves a new treatment 
for human atherosclerosis. It concerns primary as 
well as secondary prevention of atherosclerosis by 
a pharmaceutical composition of vitamin E and 
acetylsallcylate. 

With "vitamin E" is meant all stereoisomeric 
forms of alpha-tocopherol, beta-tocopherol, gam- 
ma-tocopherol, delta-tocopherol, alpha-tocotrienol, 
beta-tocotrienol, gamma-tocotrlenol and delta- 
tocotrienol together with the acetate- and sue- 
cinate-esters of these compounds. With "acetyl- 
salicylate" is meant acetylsalicylic acid (C9H8O4) 
and all salts of acetylsalicylic acid such as sodium 
acetylsallcylate and calcium acetylsallcylate. With 
"pharmaceutical composition" is meant every oral- 
ly active dosage form containing up to 500 mg of 
the active compound "acetylsallcylate" as well as 
up to 2000 lU of the active compound "vitamin E" 
(one lU Is equivalent to one mg dl-alpha-tocopheryl 
acetate). At present, both vitamin E (1,2) and 
acetylsallcylate (3,4) are separately used as a drug. 

Vitamin E is a fat-soluble vitamin found pre- 
dominantly in vegetable oils, eggs, cereals, liver 
and nuts. It acts as an antioxidant protecting poly- 
unsaturated fatty acids, lipids and lipid-soluble sub- 
stances from oxidation. In case of deficiency of 
vitamin E, as e.g. in cystic fibrosis or severe mal- 
absorption, hemolytic anemia develops due to per- 
oxidation of phospholipids in cellular membranes. 
This pathological condition can be successfully 
treated with vitamin E (5). 

Acetylsallcylate, on the other hand, is a potent 
anti-inflammatory drug as it inhibits the biosyn- 
thesis of prostaglandins by Inactivating the cycloox- 
ygenase activity of prostaglandin-synthetase (6). 
Since prostaglandins enhance inflammatory reac- 
tions, acetylsallcylate Is a potent anti-inflammatory 
drug. Besides this anti-inflammatory action, acetyl- 
salicylate has strong anti-thrombotic effects as it 
blocks the synthesis of thromboxane A2 In platelets 
by the same mechanism. Since thromboxane A2 is 
responsible for platelet aggregation, acetylsallcylate 
is widely used to prevent thromboembolic com- 
plications in various diseases (7). 

Today, atherosclerosis is known to be strongly 
associated with chronically elevated levels of plas- 
ma cholesterol, particularly cholesterol stored in 
low density lipoproteins (LDL). LDL Itself is not 
atherogenic in contrast to its oxidized form. For this 
reason, oxidized LDL is held responsible for at- 
herogenesls in contrast to LDL itself (8). During the 
modification of LDL to its oxidized form, extensive 
conversion of LDL-lecithin to LDL-lysolecithIn takes 
place together with the formation of short-chain 
aldehydes such as malondialdehyde and 4-hydrox- 
ynonenal. All these substances are highly cytotoxic 
and able to initiate endothelial injury (fig.1). More- 
over, these aldehydes act as chemotactic factors 



for neutrophils and monocytes augmenting inflam- 
matory reactions. There Is strong evidence to show 
that oxidized LDL is generated, in vivo, since ox- 
idized LDL is largely present in atherosclerotic 

5 plaques and specific antibodies against oxidized 
LDL are found in human plasma. As oxidized LDL 
Is cytotoxic it Is thought to be responsible for 
endothelial injury in atherosclerosis. In addition, 
oxidized LDL is a potent chemo-attractant responsi- 

10 ble for the migration of monocytes Into the intlma. 
Activated monocytes in the intima rapidly take up 
the oxidized LDL, thereby changing into foam cells 
and enhancing endothelial injury. In response to 
endothelial injury platelets adhere to the endothe- 

15 Hum and release several cytokines such as platelet- 
derived-growth-factor (PDGF) and epidermal- 
growth-factor (EGF). These growth-factors further 
induce Inflammatory reactions as well as smooth 
muscle cell proliferation forming "advanced le- 

20 sions" which is a final step in atherogenesis (9). 

The present Invention relates to a pharmaceuti- 
cal composition possessing remarkable anti-athero- 
sclerotic effectiveness. The anti-sclerotic effect is 
induced by: 

25 1) Reduction of oxidation of LDL, in vivo, by 

vitamin E. 

2) Stabilization of endothelial cellmembranes by 
vitamin E making these cells less vulnerable to 
oxidation. 

30 3) The anti-platelet action of acetylsallcylate 

which prevents platelet aggregation, thrombus 
formation and cytokines release which de- 
creases inflammatory reactions and smooth 
muscle cell proliferation (fig.1). 

36 By combining the beneficial effects of both 

vitamin E and acetylsallcylate into one pharmaceu- 
tical dosage form a powerful new drug is created 
against atherosclerosis. The development of 
atherosclerosis is suppressed at three different lev- 

40 els using the described composition (see above 
and figure 1). An accidental advantage of the com- 
position Is the relatively small amount of acetyl- 
salicylate that Is needed in combination with vita- 
min E. This is quite important in view of the dose- 

45 dependent side-effects of acetylsallcylate. For 
these reasons, the composition will be effective 
and safe. It must be considered an additional 
weapon against atherosclerosis along with the re- 
duction of known riskf actors such as hypertension, 

50 smoking, hypercholesterolemia and diabetes mel- 
lltus. The composition is designed to treat and/or 
prevent diseases arising from atherosclerosis such 
as angina pectoris, myocardial infarction, transient 
ischemic attacks, stroke and claudicatio intermit- 

55 tens. 

The present invention concerns orally active 
dosage forms of vitamin E and acetylsallcylate for 
primary and secondary prevention of human 
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atherosclerosis. With orally active dosage forms 
are meant tablets, capsules, pills or chewing-gum 
including sugar-coated tablets, film-coated tablets 
and enteric-coated tablets. In addition to the two 
active ingredients "vitamin E" and "acetylsalicy- 
late", the dosage forms can contain inert sub- 
stances (additives) such as diluents, binders, 
lubricants, disintegrators, coloring agents, flavoring 
agents and gum to enhance the physical appear- 
ance, to improve stability and to aid in disintegra- 
tion after oral administration. 
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Claims 

1. Pharmaceutical compositions containing both 45 
vitamin E and acetylsalicylate. 

2. Pharmaceutical compositions containing at 
least one of the following substances with vita- 
min E activity: so 

all stereoisomeric forms of alpha-tocopherol, 
beta-tocopherol, gamma-tocopherol, delta- 
tocopherol, alpha-tocotrienol, beta-tocotrienol, 
gamma-tocotrienol, delta-tocotrienol and their 
acetate- or succinate-esters; 55 
together with : 

acetylsalicylate or any salt of acetylsalicylate. 
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Figure 1 : Schematic linkage between atherosclerosb, risk factors and endothelial injury. The 
asterix relate to the beneficial side of action of the pharmaceutical composition of vitamin 
E and acetylsalicylate. 
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